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INTRODUCTION
alue and growth are two opposite investment styles. Investors who invest in value stocks believe that the stocks are temporarily underpriced by the market and are willing to hold on to these stocks until their potentials are realized. Growth stocks, on the other hand, are those companies that have high growth potential in their sales and earnings and are generally highly priced by market investors. The debate between value and growth investment styles begins with the value anomaly documented by Basu (1977) . Using the price-toearnings multiple as a measure of the relative valuation of the firm by the investment public, stocks with lower price-to-earnings multiples (that is, value stocks) are found to outperform stocks with higher price-to-earnings multiples (that is, growth stocks). The value anomaly is subsequently widely documented in international literature, casting doubt on the performance of highly priced growth stocks. The value anomaly is evident even when the actual historical sales growth is used as an indication of growth, instead of the price multiples suggested in the study conducted by Lakonishok, Shleifer and Vishny (1994) .
The favoritism of value stocks in empirical literature raises the question as to whether the perceived future prospects of growth stocks are indeed overvalued by investors. Broussard, Michayluk and Neely (2005) argue that the superiority of value investing could be attributed to either the assertion that value stocks are riskier, or to the misspecification of growth manifested by investors. Nofsinger (2005) argues that investors often label good companies that have strong past performance as good investments without considering the sustainability of past performance and the cost of the investment. This argument implies that growth investors should be more disciplined with regard to the price they pay for the firms' future growth prospects. The concept of growth-at-a-reasonable-price (GARP) investment strategy is essentially a strategy that seeks for stocks that have above average earnings growth with average or below average price multiples.
This study attempts to draw comparisons between the performance of portfolios formed based on the pure growth selection criteria and portfolios formed based on the GARP selection criteria on the Taiwan Stock Exchange over the period from 01 January 2000 to 31 March 2010. The objective of this paper is to quantify the contributions of the GARP strategy to the improvements in portfolio returns, the reductions in portfolio risk and the overall improvements in the risk-adjusted performance compared to portfolios formed by the pure growth selection criteria. Seven attributes relating to the monthly sales growth of Taiwanese firms are identified. The sales-to-price ratio is used to measure the reasonableness of stock prices under the GARP selection criteria. The remainder of the paper first reviews the empirical debate between the value and the growth investment strategies. The data and methodology section discusses the details regarding the selection and formation of the pure growth portfolios and the GARP portfolios. The results section presents and analyzes the risk-return characteristics of the pre-specified portfolios. The conclusion section consolidates study results in comparison to findings of prior research.
LITERATURE REVIEW
Empirical studies generally classify stocks that have above average prices relative to their fundamental values as growth stocks. "The high market valuation accorded to growth stocks is puzzling at times, since high prices in excess of fundamental values indicate investors believe high growth rates are sustainable" (Broussard, Michayluk and Neely, 2005: 93) . According to Broussard et al. (2005) , companies operating in a growing industry are likely to entice competition in the market, increasing risk, thereby reducing future growth opportunities in the industry. Evidence on the success of growth investing is less encouraging compared to value investing that seeks for stocks with relatively lower price multiples.
Value anomaly
The evidence of outperformance for stocks with relatively lower price-to-earnings (P/E) ratios on the New York Stock Exchange (NYSE) is first discovered by Basu (1977) over the period from 1957 to 1971. Basu (1977) attributes the observed value anomaly to investor overreaction, which is in line with the argument of Benjamin Graham, the father of value investing, who stated in Graham and Dodd (1934) that the prices and the future potential of growth stocks are often exaggerated. Using the price-to-book value (P/B) ratio to classify growth and value stocks, Litzenberger and Ramaswamy (1979), Stattman (1980) and Bhandari (1988) also find stocks with relatively lower P/B ratios to outperform stocks with relatively higher P/B ratios. Fama and French (1992) attempt to explain the returns on the portfolios formed by different levels of P/B ratios using the capital asset pricing model (CAPM). It is found that the CAPM could not explain the abnormal returns earned by the value portfolios in the U.S. stock markets over the period from 1963 to 1990. By incorporating a value risk premium and a size risk premium, in addition to the market risk premium in the CAPM, Fama and French (1993) successfully explain the value anomaly. Fama and French (1993) conclude that value stocks earn higher returns due to higher risk. Lakonishok et al. (1994) examine the value effect on the NYSE and the American Stock Exchange (AMEX) using average 5-year sales growth rate in addition to the P/E, P/B and the price-to-cash flow (P/CF) ratios to classify growth stocks and value stocks. Significant positive value premiums are found for stocks with relatively lower historical sales growth and price multiples over the period from 1963 to 1990.
When tests of the value anomaly are extended to international economies, Fama and French (1998) discover a value premium for stocks with relatively lower P/E, P/B, P/CF ratios and higher dividend yields listed on NYSE, AMEX, NASDAQ and EAFE (Europe, Australia and Far East) over the period from 1975 to 1995. Similar results are found by Bauman, Conover and Miller (1998) on EAFE and the Canadian stocks over the period from 1986 to 1996. Chan and Lakonishok (2004) construct a composite value proxy using the P/E, P/B, P/CF and the price-to-sales (P/S) ratios of the stocks comprising the Morgan Stanley Capital International (MSCI) EAFE index. Evidence of a value premium is discovered over the period from 1989 to 2001. Sheu, Wu and Ku (1998) examine the determinants of cross-sectional returns on the Taiwan Stock Exchange over the period from 1976 to 1996. Their study finds evidence of a value effect on the Taiwan Stock Exchange in that stocks with lower P/S ratios are likely to earn higher returns. Cheng, Lai and Tsai (2005) attempt to explain Taiwanese stock returns using the Fama and French (1993) 3-factor model over the period from 1982 to 2002. They find evidence of a weak value effect on the Taiwan Stock Exchange over the examination period.
Growth investing and GARP
The criticism of growth investing is primarily based on the so-called higgledy-piggledy patterns of earnings growth documented by Little (1962) and Lintner and Glauber (1967) . These studies find evidence that future earnings growth rates are independent of past earnings growth rates. This observation implies that earnings growth follows a random walk and as a result future earnings growth cannot be forecasted. GARP investing is a disciplined growth investing approach rather than a new investment style (Trammell, 2006) . Scott, Stumpp and Xu (1999) investigate the effects of behavioral biases in stock market valuation by analyzing the returns on the portfolios with different intersections between their respective earnings growth and P/E ratio rankings. Study results provide evidence of the merits for value investing over the period from 1989 to 1997. Although GARP investing represents the intersection of value and growth investing, portfolios formed by the intersection of high earnings growth and low P/E ratios do not provide distinctive outperformance. Scott et al. (1999) suggest that GARP investors should focus on 'fallen angels' that are experiencing some evidence of a turnaround rather than cheap growing stocks. According to the Standard & Poor's guide to selecting stocks, published in 2005, the primary screens for GARP stocks is the P/E-to-growth (PEG) ratio and GARP investors should avoid stocks with above average debt-to-equity ratio and below-average return-on-equity (ROE). These criteria prevent firms that are overpriced and firms that employ leverage to maintain high levels of growth to be included in the portfolio. Ahmed and Nanda (2001) argue that value and growth investing strategies should not be mutually exclusive. In particular, the actual growth in earnings is a better proxy for identifying growth stocks compared to the P/E ratio. Adopting a strategy that select stocks with low P/E ratio and high earnings growth (essentially a GARP investment strategy), Ahmed and Nanda (2001) find the new strategy to outperform the traditional low P/E investment strategy on a risk-adjusted basis over the period from 1982 to 1997. Fama and French (2007) attempt to determine whether the primary source of returns of the value and growth portfolios is mainly attributable to the numerator or to the denominator of the P/B ratio. The results reveal that while price reversals contribute significantly to the returns of the value portfolios, the returns of the growth portfolios are mainly driven by the growth in their book values over the period from 1926 to 2006. An investigation on the responsiveness of growth stocks and value stocks to earnings announcements conducted by Yan and Zhao (2011) reveal that value stocks respond more drastically to positive earnings surprises and are less sensitive to negative earnings surprises. Thus, growth investing could be subject to higher downside risk compared to value investing. The study results of Fama and French (2007) and Yan and Zhao (2011) imply that growth stocks are more likely to be overpriced compared to value stocks. O'Shaughnessy (2007) analyzes and compares the returns on the value and growth portfolios of 50 U.S. stocks over the period from 1963 to 2005. The growth portfolio with the highest historical 12-month sales growth earned -0.21% annualized returns while the value portfolio with the lowest P/E, P/CF and P/S ratios earned above 10% annualized returns over the examination period. "Growth factors on a http://www.cluteinstitute.com/ © 2012 The Clute Institute This research uses the actual sales growth rates as proxies for growth stocks. Seven sales attributes are computed for each of the 200 sample stocks at the beginning of each month over the examination period from 01 January 2000 to 31March 2010 (a total of 123 months). These attributes include year-on-year (YOY) monthly sales growth rate, monthly sales growth rate from previous month, monthly sales growth rate from historical high, monthly sales growth rate from historical low, YOY cumulative past 12-month sales growth rate, YOY cumulative past 3-month sales growth rate and cumulative past 3-month sales growth rate from previous month.
stand-alone basis did not work nearly as well as value factors did because the typical growth company has a high P/S, a high price-to-book ratio, and a high price-to-cash-flow ratio -in other words

Pure growth portfolios
Three equally-weighted portfolios are constructed for each of the seven sales growth attributes by selecting the sample stocks with the highest 100, 50 and 20 sales growth rates for the respective attributes at the beginning of each month. Thus, monthly rebalancing is required for the pure growth portfolios. The listed companies on the Taiwan Stock Exchange are required to publish monthly sales data by the 10 th day of the forthcoming calendar month. To effectively remove the look-ahead bias, the sales data of month t-2 are used to construct portfolios at the beginning of month t.
GARP portfolios
To construct growth-at-a-reasonable-price (GARP) portfolios, the top 100 stocks that have the lowest priceto-sales multiple are extracted from the 200 sample stocks at the beginning of each month over the examination period. The price-to-sales multiple is calculated as the current stock price divided by the latest available 12-month sales per share. Similarly, to avoid the look-ahead bias, the sum of monthly sales from month t-13 to month t-2 is used to estimate the latest available 12-month sales per share at the beginning of month t. Using the extracted 100 stocks as the base of stocks that are traded at a "reasonable price", the top 50 and 20 stocks are subsequently selected as the constituents for the GARP portfolios for each of the seven sales growth attributes.
Evaluating the incremental contributions of GARP
The pure growth portfolio of 100 constituents is used as the benchmark for each of the seven pure growth attributes. The pure growth portfolios of 50 and 20 constituents are more concentrated in terms of the underlying growth investment style compared to the benchmark portfolio of 100 constituents. Two conditions are required for the more concentrated portfolios to outperform the less concentrated portfolios: there must be an excess demand for stocks that possess the characteristic of the underlying pure growth attribute; the prices of these stocks are yet to reflect their growth potential at the time of portfolio formation. If the prices have been pushed equal to or above the "reasonable" level, it is unlikely that there will be abnormal payoffs to investors who seek for the particular growth attribute.
The proposed GARP methodology highlighted above first filters out stocks that trade at above-average price-to-sales multiples, and subsequently form portfolios of stocks that possess above-average growth potential in the pool. If the GARP methodology successfully prevents overpriced growth stocks being included in the portfolio, the more concentrated GARP portfolios of 50 and 20 constituents would outperform the pure growth portfolios of 50 and 20 constituents and the benchmark portfolio of 100 constituents.
The measures of incremental contributions of GARP include the additional returns, risk reductions and the additional risk-adjusted returns derived from the GARP portfolios compared to the pure growth portfolios of 50 and 20 constituents. The return of portfolio X is computed in month t using Equation 1:
Where:
is the return of portfolio X in month t; r i,t is the return of the ith constituent in portfolio X in month t; and N is the number of constituents in portfolio X.
Once the monthly portfolio returns are computed, the arithmetic average portfolio returns over the evaluation period of 123 months is computed using Equation 2, and annualized using Equation 3:
Portfolio risk is measured by the time-series standard deviation of the portfolio. The annualized standard deviation for portfolio X over the evaluation period is computed using Equation 4:
Once the annualized portfolio returns and standard deviations are computed, the Sharpe ratios of the prespecified portfolios are computed using Equation 5 as their risk-adjusted returns:
The annualized return for the risk-free asset, R f p.a. in Equation 5 , is proxied by the returns on the 90-day treasury securities provided by the Taiwan Stock Exchange. On the other hand, the market portfolio is proxied by the equally-weighted portfolio of the 200 sample stocks in the database.
RESULTS
Performance of the pre-specified portfolios against the market proxy
The comparison of the risk-return characteristics of the pure growth portfolios and the GARP portfolios is displayed in Table 1 . Panel (a) to Panel (g) of Table 1 demonstrate the details of the portfolio performance for the seven growth proxies respectively. The incremental GARP contributions in terms of the improvements in portfolio returns, reductions in portfolio risk and the improvements in the Sharpe ratio are presented in the last column in Table 1 . Over the 123-month evaluation period, the market proxy has achieved an annualized return of 3.86% and an annualized standard deviation of 26.81% (refer to the note of Table 1 ). All of the pure growth portfolios and the GARP portfolios earn much higher returns with substantially higher standard deviations compared to the market proxy. Using the Sharpe ratio to measure the excess return per unit of risk, it is apparent that all pure growth portfolios and GARP portfolios outperform the market proxy on a risk-adjusted basis. This result indicates that growth is a major factor that drives stock market performance on the Taiwan Stock Exchange. http://www.cluteinstitute.com/ © 2012 The Clute Institute
Performance of the pure growth portfolios
With the exception of portfolios from the (a) YOY monthly sales growth rate and (c) monthly sales growth rate from historical high categories, the pure growth portfolios do not exhibit consistent improvements in returns when the portfolios become more concentrated in their underlying growth investment styles, despite the consistent increases in portfolio risk. An examination of the Sharpe ratios of the pure growth portfolios reveals that (c) monthly sales growth rate from historical high is the only category under which the Sharpe ratio improves consistently when the portfolios become more concentrated. Portfolios formed by growth attributes such as (b) monthly sales growth rate from previous month and (d) monthly sales growth rate from historical low actually exhibit deteriorations in their Sharpe ratios when the portfolios become more concentrated in their growth investment styles. Overall, the portfolios in the (a) YOY monthly sales growth rate and (c) monthly sales growth rate from historical high categories outperform the portfolios from other categories on a risk-adjusted basis.
Incremental contribution of GARP
All GARP portfolios outperform the comparable pure growth portfolios on a risk-adjusted basis. The GARP portfolios earn considerably higher returns compared to the pure growth portfolios. A consistent improvement in the risk-adjusted performance is observed when the GARP portfolios become more concentrated in their underlying investment styles. There is also a substantial reduction in the portfolio standard deviations. This observation suggests that blindly chasing after growth stocks without taking into account their prices introduces substantial risk to the portfolio. Overpriced growth stocks are potentially riskier and less resilient in market downturns during the corrections of their long-term fundamental means. The most substantial contribution of GARP is observed for portfolios under the (b) monthly sales growth rate from previous month and (d) monthly sales growth rate from historical low. As noted above, portfolios formed by these two growth attributes also experience declining Sharpe ratios when the portfolios become more concentrated. The Sharpe ratios for the portfolios of 50 and 20 stocks improve from 7.08% and 5.38% to 21.61% and 25.36%, respectively, when the selection method is switched from the pure growth technique to the GARP technique. Even the portfolios from the top-performing categories, such as category (a) YOY monthly sales growth rate and category (c) monthly sales growth rate from historical high improve notably in their risk-adjusted performance when the GARP selection technique is employed. For category (a) YOY monthly sales growth rate, the Sharpe ratios for the portfolios of 50 and 20 stocks improve from 23.79% and 30.72% to 40.34% and 45.09%, respectively, when the GARP selection method is used. On the other hand, the Sharpe ratios for the portfolios of 50 and 20 stocks under category (c) monthly sales growth rate from historical high improve from 27.43% and 35.22% to 38.15% and 46.94% respectively when the GARP selection method is used. The incremental contributions of GARP to Sharpe ratios for the portfolios in the seven growth categories over the examination period are demonstrated in panel (a) to panel (g) of Figure 1 . The black bars represent the Sharpe ratios of the portfolios formed by the pure growth attributes. The incremental contributions to the Sharpe ratios are represented by the grey bars on top of the black bars. The first black bar in each of the seven growth categories represents the Sharpe ratio for the benchmark portfolio of 100 stocks formed by the underlying pure growth attribute. Once the stocks with above-average price-to-sales ratio are filtered out, considerable improvements in the Sharpe ratios for the pre-specified portfolios are observed for each growth category. This finding suggests that the potentials for the stocks with historically high sales growth are often overrated by investors.
An interesting observation is that the improvements in Sharpe ratios are greater for the portfolios of 50 stocks compared to the portfolios of 20 stocks. Despite category (a) YOY monthly sales growth rate and (c) monthly sales growth rate from historical high, the Sharpe ratios for the GARP portfolios of 50 stocks and the GARP portfolios of 20 stocks are not distinguishable. There is not much incremental benefit for investors to move from the GARP portfolios of 50 stocks to more concentrated GARP portfolios of 20 stocks. An examination of the risk-return characteristics of the GARP portfolios indicate that the GARP portfolios of 20 stocks generally have both higher returns and higher standard deviations compared to the GARP portfolios of 50 stocks in the same category. An explanation for this phenomenon is less likely to relate to mispricing since the GARP stocks have average or belowaverage price-to-sales ratios. The more likely explanation for the lack of improvement in the Sharpe ratios of more concentrated GARP portfolios is that the stocks that exhibit the highest historical sales growth have potentially higher risks compared to the stocks with moderately high sales growth. 
CONCLUSION
Empirical literature on value investing versus growth investing generally finds value investing to be a favorable long-term investment strategy. In addition to the higgledy-piggledy phenomenon regarding successive earnings growth, many prior studies find growth stocks to be overpriced and are potentially riskier when the high expectations of investors are not met. Researchers also argue that the actual growth in earnings, sales and assets are better indications of the stocks' growth potential and that price multiples are poor measures of firms in growing industries. Although value investing and growth investing are often perceived as opposite investment styles, it is also argued that these two investment strategies should not be mutually exclusive. The growth-at-a-reasonable price (GARP) investment strategy is essentially a disciplined growth investing technique that enables investors to avoid paying unreasonable prices for future growth that, to a large degree, is uncertain.
In this study, we identify seven growth attributes that are based on the actual growth in monthly sales relative to previous month, year, historical high and historical low, in order to determine the growth potentials of stocks listed on the Taiwan Stock Exchange. Pure growth portfolios of 100, 50 and 20 stocks are formed and rebalanced monthly for each of the seven pre-specified growth attributes over the examination period from 01 January 2000 to 31 March 2010. On the other hand, GARP portfolios of 50 and 20 stocks are formed by first selecting the 100 stocks that have average or below-average price-to-sales (P/S) ratios, and subsequently selecting 50 and 20 stocks with the highest growth attributes from these 100 stocks at the beginning of each month.
The GARP selection criteria ensure that the growth stocks in the portfolios are not overpriced as they trade at reasonable P/S ratios. Study results reveal that although the pure growth portfolios outperform the market proxy on a risk-adjusted basis, their Sharpe ratios fail to improve when the portfolios become more concentrated as higher returns for the more concentrated portfolios are achieved at the expense of higher risk. By removing the stocks that are traded at an above-average P/S multiple, the GARP portfolios outperform their otherwise identical pure growth portfolios on a risk-adjusted basis. The GARP selection technique contributes to the existing investment strategy in improving returns, reducing risk and improving the risk-adjusted returns. However, the improvements in the Sharpe ratios are greater for the portfolios of 50 stocks compared to the portfolios of 20 stocks. The Sharpe ratios for the GARP portfolios of 50 stocks and the GARP portfolios of 20 stocks are not distinguishable. An examination of the risk-return characteristics of the GARP portfolios indicate that the GARP portfolios of 20 stocks generally have both higher returns and higher standard deviations compared to the GARP portfolios of 50 stocks. This implies that the stocks with the highest prior sales growth are potentially riskier compared to the stocks with moderately high sales growth.
